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A  PLAN  FOR  MANAGING  THE  COSTS  OF 
BIOMEDICAL  RESEARCH 


INTRODUCTION 

Over  the  past  40  years  there  has  been  national  consensus  that  federally  funded  biomedical 
research  is  important  to  improving  human  health.  This  policy  has  led  to  an  unprecedented 
series  of  remarkable  discoveries  and  to  the  ascendancy  of  the  United  States  in  the  field  of 
biomedicine.  The  progression  from  basic  research,  to  targeted  research,  to  the  adoption 
of  new  health  care  technologies  has  played  a  vital  role  in  improving  and  prolonging  human 
health.  In  this  process  it  has  also  fostered  economic  competitiveness  and  increased 
productivity,  thus  contributing  to  overall  growth  of  the  national  economy. 

Current  fiscal  constraints  at  the  national  level  have  compelled  an  evaluation  of  federal 
expenditures,  including  support  of  biomedical  research  and  training.  The  House  of 
Representatives  and  Senate  Appropriation  Reports  (101-591  and  101-516,  respectively) 
reaffirm  the  historical  Congressional  commitment  to  a  healthy  biomedical  research 
enterprise,  as  reflected  by  the  provision  of  substantial  resources  for  FY  1991.  At  the  same 
time,  however,  the  reports  express  concern  over  the  lack  of  a  clear  plan  for  cost 
management  and  control  to  provide  stability  and  predictability  in  the  aggregate  funding 
level  for  research  during  a  period  in  which  unprecedented  opportunities  for  scientific 
progress  appear  to  outstrip  the  federal  resources  that  realistically  can  be  made  available 
(Appendix  A). 

The  House  of  Representatives  and  Senate  reports  outline  several  goals  that  Congress  and 
NIH  have  in  common: 

o  supporting  only  highly  meritorious  biomedical  research  to  sustain  progress  in 
combating  disease  and  improving  human  health; 

o  making  optimal  use  of  limited  federal  resources  through  cost  management  and 
containment  to  support,  in  a  balanced  manner,  the  full  range  of  funding  mechanisms 
such  as  investigator-initiated  projects,  research  and  resource  centers,  and  research 
training;  and 

o  providing  stability  and  predictability  in  the  aggregate  funding  level  for  research  in 
order  to  maintain  the  momentum  in  the  advancement  of  biomedical  knowledge 
generated  by  past  and  current  investments  in  biomedical  research. 

Using  these  goals  as  a  framework,  NIH  has  developed  a  financial  management  plan  to 
ensure  the  future  vitality  of  the  biomedical  research  enterprise  within  the  available 
appropriated  funds. 


BACKGROUND 


Stability  and  predictability  in  the  aggregate  funding  level  for  biomedical  research  are  essential  to 
maintaining  the  momentum  in  knowledge  advancement  that  results  from  our  investment  in 
biomedicine.  They  are  also  essential  to  reassure  scientists  that  their  years  of  training  will  result 
in  reasonable  competitive  opportunities  to  pursue  and  maintain  a  research  career.  Within  the 
context  of  the  NIH  financial  management  plan,  it  must  be  emphasized  that  the  paired  goals  of 
stability  and  predictability  will  be  pursued  with  the  understanding  that  the  NIH  will  continue  to 
place  its  highest  priority  on  research  that  is  both  highly  meritorious  and  strongly  relevant  to 
improving  human  health. 

In  developing  this  financial  management  plan,  it  is  important  to  reiterate  the  fact  that  NIH  has 
traditionally  managed  only  those  costs  within  its  direct  control.  For  example,  NIH  has  had  little 
independent  control  over  the  indirect  costs  of  research  grants  and  hospital-based  clinical  research 
costs.  Furthermore,  inflation  has  a  strong  negative  influence  on  biomedical  research  in  that  it 
erodes  NIH’s  ability  to  pursue  scientific  opportunities  while  exaggerating  the  real  growth  of  the 
scientific  enterprise.  In  order  to  correct  for  inflationary  changes,  NIH  uses  the  Biomedical 
Research  and  Development  Price  Index  (BRDPI),  a  measure  that  provides  a  more  accurate  and 
realistic  assessment  of  inflationary  growth  in  biomedical  research  costs.  The  BRDPI,  a  price  index 
developed  by  the  Department  of  Commerce,  measures  the  effects  of  changes  in  costs  associated 
with  personnel,  equipment,  and  supplies  specifically  used  in  biomedical  research.  While  the 
BRDPI  is  generally  one  to  two  percent  higher,  it  is  a  more  accurate  index  of  inflation  in  the 
biomedical  research  marketplace  than  the  more  general,  well-known  price  indices  such  as  the 
Consumer  Price  Index  or  the  price  deflator  for  the  Gross  National  Product  (GNP). 

Prior  to  addressing  specific  elements  of  the  financial  management  plan,  it  may  be  useful  to  review 
some  of  the  data  that  constitute  the  experience  of  NIH  during  the  1980s.  The  most  recent  data 
are  used  where  available.  In  most  instances  these  include  FY  1989  while  in  others  it  has  been 
possible  to  provide  reliable  estimates  for  FY  1990. 


o 


NIH  Obligations  -  NIH 

obligations  have  grown  in 
current  or  non-deflated 
dollars  from  $3.4  billion  in 
FY  1980  to  an  estimated  $7.6 
billion  in  FY  1990,  an 
increase  of  124%.  When 
corrected  for  inflation  using 
the  BRDPI,  NIH  obligations 
increased  24%  from  $3.4 
billion  to  $4.2  billion.  This 
represents  an  annualized  real 
change  of  2.1  %.  (Figure  1) 
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o  Average  Cost  of  Research  Project 
Grants  -  Following  downward 
negotiations,  the  average  cost  of  a 
research  project  grant  (RPG),  in 
current  dollars,  has  risen  from 
$97,800  in  FY  1980  to  $193,900  in 
FY  1989,  a  98%  increase. 
However,  when  inflation  is 
factored  out  using  the  BRDPI,  the 
average  cost  in  constant  dollars 
increased  by  16%  to  $113,900  in 
FY  1989.  This  represents  an 
annualized  real  change  in  the 
average  cost  of  RPGs  of  1.7%. 
(Figure  2) 


o  Direct  v.  Indirect  Costs  of 
Traditional  Research  Grants 

(R01)  -  The  increase  in 
indirect  costs  outpaced  that  in 
direct  costs  by  a  factor  of  two 
and  one-half  between  FY 
1980  and  FY  1989.  There 
was  a  24.9%  change  in 
constant  dollar  indirect  costs 
(i.e.,  from  $24,974  in  FY  1980 
to  $31,190  in  FY  1989) 
compared  to  a  9.4%  change 
in  constant  dollar  direct  costs 
(i.e.,  from  $59,252  in  FY  1980 
to  $64,821  in  FY  1989).  Thus 
the  annualized  real  change  in 
indirect  costs  was  2.5%  while  the  annualized  real  change  in  direct  costs  was 
1.0%.  However,  between  FY  1984  and  FY  1989,  the  increase  in  indirect 
costs  as  compared  to  that  in  direct  costs  was  less  dramatic.  (Figure  3) 
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o  Number  of  Applications  and 
Applicants  -  The  total 
number  of  new  applications 
and  competing  renewal 
applications  grew  by  5,393, 
from  14,142  in  FY  1980  to 
19,535  in  FY  1989,  a  38% 
increase.  During  this  same 
period  the  total  number  of 
applicants  submitting  new  and 
competing  renewal 
applications  increased  by 
4,307,  from  12,090  in  FY 
1980  to  16,397  in  FY  1989,  a 
36%  growth.  (Figure  4) 


o  Number  of  Awards  -  At  the  same  time  that  the  number  of  applications  and 
applicants  increased  38%  and  36%,  respectively,  new  and  competing  renewal 
grant  awards  grew  by  598,  from  4,785  in  FY  1980  to  5,383  in  FY  1989, 
representing  a  12%  increase.  (Figure  4) 
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Figure  4 
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Average  Length  of  Research 

Grants  -  The  average  length 
of  research  grants  increased 
from  3.3  years  in  FY  1980  to 
4.2  years  in  FY  1990.  (Figure 
5) 


Figure  5 
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o  Downward  Negotiations  for 
Competing  and  Non-competing 

Research  Project  Grants  -  The 
practice  of  funding  research 
project  grants  (RPGs)  at  a  level 
below  the  initial  review  group 
recommended  level  is  referred  to 
as  "downward  negotiation".  For 
competing  RPGs,  the  size  of  these 
reductions  has  grown  from  an 
average  of  3.2%  in  FY  1980  to  an 
estimated  15.0%  in  FY  1990.  For 
non-competing  RPGs  the  average 
reduction  of  2.9%  in  FY  1980 
increased  to  an  estimated  11.3% 
in  FY  1990.  (Figure  6) 


o  Non-defense  R&D 
Expenditures  as  a  Percentage 

of  GNP  -  Japan  and  West 
Germany  have  dedicated  a 
larger  percentage  of  GNP 
than  the  U.S.  to  non-defense 
R&D.  Since  1981,  the  rate 
of  civilian  R&D  investment, 
as  a  percentage  of  GNP,  for 
Japan,  West  Germany,  and 
France  has  also  been  rising 
faster  than  that  of  the  U.S. 

Between  1980  and  1987  (the 
last  year  for  which 
comparable  data  are 
available),  Japan’s  non¬ 
defense  R&D  increased  by 
0.6%,  France’s  by  0.4%,  and  West  Germany’s  by  0.3%,  while  the  United 
States’  non-defense  R&D  increased  by  0.1%.  (Figure  7) 

Substantial  Congressional  appropriations  for  NIH  over  the  past  decade  have  supported 
significant  growth  of  the  national  biomedical  research  enterprise.  Expansion  in  support 
for  NIH  programs,  growth  in  the  number  of  highly  trained,  skilled  investigators  and 
increases  in  the  number  of  research  awards  have  resulted  in  notable  scientific 
accomplishments  and  many  new  lines  of  investigation.  The  increased  numbers  of  research 
grant  applications  and  awards  testify  to  a  flourishing  national  biomedical  research 
endeavor.  For  example,  the  President’s  FY  1992  Budget  proposes  increasing  support  for 
research  project  grants  by  8.8%,  enough  to  provide  3%  real  growth  (after  adjusting  for 
inflation  using  the  1992  Biomedical  Research  and  Development  Price  Index  of  5.8%). 
This  real  growth  ensures  that  the  portion  of  the  nation’s  GNP  devoted  to  HHS-supported 
biomedical  and  behavioral  research  will  continue  to  grow.  Totaling  .12%  of  the  GNP  in 
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1970,  HHS-funded  research  grew  to  .14%  in  1980,  and  will  be  .16%  in  1992  at  the  level 
requested  in  the  President’s  Budget. 

However,  the  changing  nature  of  biomedical  research,  exploiting  the  astounding  advances 
in  molecular  biology,  immunology  and  neuroscience  (to  name  only  three),  increasingly 
involves  the  use  of  very  costly  facilities,  equipment,  and  techniques.  As  the  tools  of 
research  have  shifted  from  petri  dishes  and  test  tubes  to  DNA  sequencers,  MRI 
instrumentation  and  supercomputers,  so  too  have  its  costs  increased.  The  cost  of  science 
increases  as  research  problems  become  more  complex  and  the  infrastructure  needed  to 
support  inquiry  grows  more  sophisticated  and  expensive.  This  increase  in  the  scientific, 
technological  as  well  as  regulatory  complexity  of  biomedical  research  makes  it  clear  that 
the  annualized  growth  in  the  average  cost  of  a  research  project  grant  of  only  1.7%  is,  in 
truth,  surprisingly  low.  Although  the  BRDPI  may  be  a  reasonable  measure  for  gauging 
the  effects  of  inflation  on  the  costs  of  personnel  and  even  supplies,  as  research  becomes 
more  complex  and  resource  intensive,  the  BRDPI  may  be  misleading  relative  to  the  impact 
of  technological  advances  on  project  costs. 

The  biomedical  research  community  is  entering  the  1990s  with  unprecedented  opportunities 
for  new  discoveries  that  will  improve  human  health.  In  the  coming  decade,  we  must 
confront  simultaneously  the  economic  realities  of  genuine  and  substantial  increases  in  the 
costs  of  conducting  biomedical  research  and  the  prospect  of  pronounced  constraints  on 
growth  in  funding. 

In  this  spirit,  NIH  has  developed  the  financial  management  plan  called  for  by  the  House 
and  Senate  Appropriations  Committees.  The  plan  provides  for  cost  containment  of  the 
existing  enterprise  but  recognizes  the  reality  that  there  are  indeed  "unique  problems  or 
initiatives  which  will  need  to  be  considered  outside  of  this  funding  framework",  as  stated 
in  the  House  Appropriations  Report.  It  also  recognizes  the  need  for  continuing  evolution 
of  the  plan  in  consultation  with  Congress  and  the  biomedical  research  community. 
Evaluation  of  the  impact  of  its  provisions  and  improved  communications  of  cost 
information  must  accompany  this  evolution.  NIH  must  strike  a  balance  among  the 
precision  and  predictability  required  for  cost  containment,  the  stability  called  for  by  the 
research  community,  and  the  preservation  of  flexibility  needed  to  capitalize  on  unique 
scientific  opportunities. 


FINANCIAL  MANAGEMENT  PLAN 

In  preparing  this  financial  management  plan,  NIH  has  built  upon  the  proposals  suggested 
by  both  the  House  and  the  Senate  in  their  respective  appropriations  reports.  It  is  based 
on  the  following  principles: 

o  To  ensure  that  NIH  supports  the  highest  quality  biomedical  research,  peer  review 
will  continue  to  have  as  its  primary  focus  the  evaluation  of  the  scientific  merit  of 
research  that  is  proposed  for  funding. 

o  Investigator-initiated  research  project  grants  will  continue  to  be  accorded  highest 
priority  among  all  types  of  extramural  awards. 
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o  In  order  to  carry  out  its  mission,  each  NIH  Institute  and  Center  must  strive  for  a 
balanced  research  portfolio  manifesting  an  individually  appropriate  mix  of  research 
project  grants,  center  grants,  training  grants,  and  other  mechanisms. 

o  NIH  policies  and  procedures  must  be  sufficiently  flexible  to  allow  biomedical  science 
to  be  responsive  to  public  health  emergencies  and  emerging  scientific  opportunities. 

o  Cost  management  goals  can  and  should  be  pursued  through  a  combination^  peer 
review  actions  and  administrative  controls. 

In  keeping  with  the  intent  of  Congress,  this  plan  is  designed  to  meet  the  following  goals: 

(a)  Fix  the  average  length  of  research  project  grants  at  four  years  for  the  foreseeable 
future.  This  length  preserves  the  important  gains  of  the  1980s  with  respect  to 
funding  continuity  for  individual  investigators  and  still  ensures  that  a  sufficient 
number  of  competing  awards  are  made  each  year.  If,  on  the  basis  of  further  analysis 
and  experience,  the  NIH  decides  to  increase  the  average  duration  above  four  years, 
the  NIH  will  update  this  financial  management  plan  to  indicate  how  that  is  to  be 
achieved  within  overall  budget  constraints. 

(b)  Implement  cost-management  measures  so  that  the  average  cost  of  competing 
research  project  grants,  on  an  Institute-by-Institute  basis,  increases  in  consonance 
with  the  Biomedical  Research  and  Development  Price  Index  (BRDPI). 

(c)  Establish  the  indirect  cost  rate  negotiated  for  the  initial  (competing)  year  as  the 
rate  for  all  years  of  the  recommended  period  of  support. 

(d)  Abolish  use  of  the  concept  of  "approving"  grant  applications  and  adopt  the  success 
rate  (i.e.,  the  ratio  of  applications  funded  to  applications  reviewed)  to  quantify  the 
relationship  between  resources  and  requests.  The  success  rate  is  widely  used  in 
other  federal  agencies. 

(e)  Fund  research  training  at  the  numbers  recommended  by  the  National  Academy  of 
Sciences  to  the  extent  possible  without  jeopardizing  NIH’s  ability  to  provide  stipend 
increases  for  research  trainees. 

(f)  Increase  funding  for  "Other  Mechanisms"  commensurate  with  inflationary  costs  to 
the  extent  possible  within  overall  budget  constraints. 


RESEARCH  PROJECT  GRANTS 
A.  Length  of  Grant  Awards 

In  the  late  1970s  and  early  1980s,  in  an  attempt  to  ensure  more  stability  in  research 
grant  support  and  to  reduce  the  time  investigators  were  expending  in  preparing  grant 
applications,  NIH  began  to  award  grants  for  longer  periods  of  time.  Over  the  last 
decade,  the  average  length  of  research  project  grants,  consisting  primarily  of  regular 
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R01  grants,  program  project  grants  and  FIRST  awards,  has  shifted  upward  from 
three  years,  such  that  the  average  length  in  FY  1990  was  approximately  4.3  years. 
In  response  to  Congressional  concern  over  this  matter,  NIH  agrees  to  establish  an 
average  award  length  of  approximately  four  years,  starting  with  competing  grant 
awards  made  in  FY  1991.  This  can  be  achieved  by  awarding  an  appropriate  mix 
of  three-year  and  five-year  grants,  by  emphasizing  four-year  grants  or  by  a 
combination  of  both  approaches.  NIH  Institutes  and  Centers  will  still  be  able  to 
make  longer-term  awards  as  long  as  their  portfolios  also  contain  a  sufficient  number 
of  shorter-term  grants  so  that  the  necessary  balance  is  achieved. 

Although  holding  the  average  award  length  to  approximately  four  years  will  ensure 
cost  containment  in  the  short  run,  some  negative  implications  may  emerge  as 
significant  in  the  long  term.  For  example,  to  the  extent  that  investigators  spend 
more  time  than  necessary  preparing  grant  applications,  this  will  require  more 
resources  to  review  and  evaluate  them.  Furthermore,  competing  continuation  grant 
applications  have  traditionally  shown  significant  budgetary  increases  over  the 
previous  non-competing  grant,  i.e.,  well  above  the  BRDPI. 

NIH  therefore  will  need  to  evaluate  carefully  the  full  impact  of  setting  the  average 
grant  duration  at  four  years  and,  if  the  analysis  indicates  that  it  should  be  increased, 
develop  a  strategy  to  manage  the  introduction  of  this  modification  to  the  financial 
management  plan. 

B.  Costs  and  Numbers  of  Grant  Awards 


On  the  basis  of  its  peer  review  process,  NIH  selects  from  among  only  the  most 
scientifically  meritorious  proposals  relevant  to  the  research  missions  of  its  Institutes 
and  Centers.  The  initial  review  groups  (IRGs)  provide  an  assessment  of  the 
scientific  merit  of  a  proposed  project  and  recommendations  for  the  appropriate 
level  of  support  and  duration  of  award.  The  second  level  of  review  by  the  National 
Advisory  Councils/Boards  provides  recommendations  regarding  adequacy  of  the 
IRG  assessment,  overall  scientific  priorities,  program  balance,  and  funding  policies. 

It  is  important  that  the  IRGs  continue  to  carry  out  their  mandated  role  to  provide 
Councils/Boards  and  Institute/Center  staff  with  information  on  the  relative  scientific 
merit  of  a  proposed  project  as  well  as  the  appropriate  support  level  and  duration. 
In  their  role  as  scientific  evaluators,  the  IRGs  regularly  impose  significant  reductions 
on  proposed  direct  costs.  Notwithstanding  this  practice,  it  would  be  inappropriate 
to  involve  them  in  judgments  regarding  the  indirect  costs  of  applicant  institutions 
since  those  are  issues  well  beyond  the  assessment  of  scientific  and  technical  merit 
and  well  beyond  peer  reviewers’  expertise. 

Some  recent  discussions  have  centered  on  the  comparison  of  budget  reductions 
recommended  by  IRGs  and  those  made  by  the  awarding  Institutes  and  Centers. 
Appendix  B  displays  the  percentage  reductions  that  have  been  made  on  research 
project  grants  awarded  during  the  period  from  FY  1980  through  FY  1990.  Although 
there  is  an  overall  inverse  correlation  between  the  reductions  recommended  by  the 
IRGs  and  those  made  by  the  Institutes/Centers,  it  is  not  clear  that  there  is  a  causal 
relationship.  A  close  examination  of  the  data  shows  that  the  better  the  priority 
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scores,  the  smaller  the  reductions  recommended  by  the  IRGs  in  any  given  year.  For 
example,  in  FY  1980,  although  the  average  IRG  reduction  was  21.9%,  the  reductions 
for  the  first  and  second  quartile  of  awards  were  actually  14.4%  and  20.5% 
respectively.  Even  as  recently  as  FY  1990,  there  was  still  a  two-fold  difference  in 
IRG  recommended  reductions  between  the  first  and  fourth  quartile  of  awards  (8.2% 
v.  16.2%).  Furthermore,  as  the  quality  of  applications  has  increased  over  the  past 
decade  and  funding  is  increasingly  limited  to  those  applications  with  the  most 
favorable  scores,  it  is  highly  unlikely  that,  even  with  the  most  rigorous  budget 
scrutiny  today,  IRGs  will  be  able  realistically  to  make  the  same  level  of  reductions 
as  they  did  in  the  early  1980s.  Nonetheless,  the  negative  correlation  evident  in  the 
data  in  Appendix  B  is  of  sufficient  concern  that  the  issue  will  be  addressed  by 
ensuring  that  IRGs  give  appropriate  attention  to  the  reasonableness  of  costs. 

To  reinforce  the  IRGs’  role  in  assessing  the  appropriateness  and  reasonableness  of 
proposed  direct  costs,  NIH  will  undertake  a  concerted  effort  to  heighten  the 
sensitivities  of  IRG  members  to  cost  issues.  This  will  include  strengthening  the 
review  guidelines  provided  to  initial  reviewers  and  reemphasizing  at  future  IRG 
meetings  the  need  to  examine  proposed  budgets  more  closely. 

If  NTH  financial  management  objectives  cannot  be  met  by  accepting  IRG- 
recommended  budgets,  Councils  and  Boards,  working  with  staff,  will  develop  those 
cost  control  practices  necessary  to  manage  their  research  portfolios  in  accord  with 
the  principles  stated  above.  These  practices  will  be  used  in  determining  the 
appropriate  level  of  support  for  each  grant  at  the  time  each  competing  award  is 
made.  NIH  shares  Congressional  concern  over  arbitrary,  across-the-board  budgetary 
reductions.  To  hold  cost  increases  in  line  with  the  BRDPI,  Institute  and  Center  staff 
will  need  to  adjust  the  initially  recommended  amounts  so  that,  on  the  average,  the 
cohort  of  competing  grants  in  any  one  fiscal  year  will  not  increase  by  more  than  the 
BRDPI  over  the  cohort  of  competing  grants  in  the  previous  year. 

Adherence  to  the  BRDPI  constraint  can  be  partially  accomplished  by  a  more 
rigorous  cost  analysis  of  the  IRG  recommended  budget  figures.  Such  an  analysis, 
which  has  been  undertaken  on  a  limited  basis,  involves  obtaining  and  verifying  cost 
data  and  evaluating  specific  elements  of  cost  to  determine  if  the  proposed  costs  are 
accurate,  reasonable,  and  allowable.  This  type  of  evaluation,  which  provides  a 
higher  degree  of  specificity  and  accuracy  in  determining  costs,  is  carried  out  in  close 
consultation  with  the  scientific  program  staff  and  enhances  current  grants 
management  practices. 

In  addition  to  cost  analysis  of  proposed  budgets,  different  grants  as  well  as  separate 
categories  of  grants  may  be  adjusted  by  different  amounts  based  on  program 
considerations  and  scientific  relevance.  For  example,  in  assessing  selected  proposed 
projects,  Councils  and  Boards  may  determine  that  the  cost  of  addressing  a  particular 
scientific  question  in  the  way  proposed  is  too  great  relative  to  its  program  relevance 
and  thus  may  recommend  a  reduced-scale  effort  or  a  lower-cost  strategy. 

NIH  believes  that,  in  implementing  its  financial  management  plan,  it  is  critical  that 
the  quality  of  research  not  be  sacrificed  in  the  interest  of  awarding  low-cost  grants. 
However,  as  Councils  and  Boards  review  those  applications  within  close  range  of 
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the  payline,  they  will  assess  not  only  the  expected  benefits  of  a  research  project  but 
also  the  total  costs  of  the  proposed  award.  All  summary  statements  will  provide  an 
estimate  of  the  total  costs  of  each  proposed  project,  based  on  the  IRG- 
recommended  budget  and  the  projected  indirect  costs  of  the  applicant  institution. 
Within  this  margin  of  excellence,  where  the  perceived  quality  of  the  applications  is 
statistically  indistinguishable,  Councils  and  Boards  may  make  recommendations  to 
fund  grant  applications  "out  of  order"  of  the  percentile  ranking.  In  those  instances 
in  which  a  grant  application  close  to  the  payline  is  not  funded  due  to  its  total  costs, 
NIH  will  inform  the  investigator  of  the  reason  for  non-funding.  The  full  effect  of 
instituting  this  practice  is  another  aspect  of  this  financial  management  plan  that 
deserves  close  evaluation  during  the  coming  years. 

The  future  year  commitments  of  the  cohort  of  competing  grants  awarded  in  any 
one  fiscal  year  will  be  indexed  to  the  first  year’s  adjusted  level  plus  an  appropriate 
amount  for  escalation.  To  date,  this  amount  has  been  4%,  based  on  experience 
and  analysis  of  the  growth  of  non-competing  budgets  from  one  year  to  the  next.  In 
applying  this  escalation  factor,  NIH  will  hold  the  overall  increase  of  a  cohort  of 
non-competing  grants  to  4%,  excluding  one-time,  non-recurring  costs.  These  future 
year  amounts  would  be  displayed  on  the  Notice  of  Grant  Award  and  no  further 
reductions  would  be  made  except  in  unusual  circumstances.  This  approach  would 
provide  stability  and  predictability  to  the  commitment  base  for  the  successive  years 
of  the  grant. 

In  summary',  on  an  Institute-by-Institute  basis,  the  cohort  of  competing  grants 
awarded  in  one  year  will  not  increase  by  more  than  the  BRDPI  over  the  cohort  of 
competing  grants  from  the  previous  fiscal  year;  and  future  year  commitments  for 
any  given  cohort  will  increase  by  an  average  of  4%.  It  is  important,  however,  to 
note  that  the  aggregate  costs  of  all  non-competing  grants  in  any  one  fiscal  year 
(resulting  from  competing  grants  awarded  in  different  years)  will  actually  increase 
by  more  than  4%  over  the  previous  year.  This  is  the  result  of  the  expiration  of 
older,  less  costly  grants  and  the  influx  of  new,  more  expensive  grants  and  changes 
in  the  mix  of  different  types  of  grants. 

Appendix  C  contains  four  projections  developed  by  NIH  that  forecast  the  likely 
impact  on  the  NIH  budget  of  implementing  various  cost-management  measures, 
some  of  which  have  been  discussed  above.  These  projections,  based  on  certain 
assumptions,  suggest  the  level  of  funding  that  would  be  necessary  to  sustain  growth 
at  various  levels. 

In  keeping  with  the  suggestion  in  the  House  Appropriations  Report,  opportunities 
for  addressing  public  health  emergencies  or  unique  programmatic  initiatives  will  be 
identified  separately,  above  the  funding  base  addressed  in  this  financial  management 
plan.  It  is  also  important  to  recognize  that  the  goal  of  achieving  a  specified  target 
number  of  grant  awards  should  not  overshadow  NIH’s  need  to  maintain  a  research 
portfolio  that  reflects  a  judicious  balance  among  its  various  funding  mechanisms. 

To  further  ensure  that  the  average  costs  of  grants  remain  stable  and  predictable, 
NIH  will  establish  the  indirect  cost  rate  negotiated  for  the  initial  (competing)  year 
as  the  rate  for  all  years  of  the  recommended  period  of  support  (normally  one  to  five 
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years).  This  will  be  a  small  but  important  contribution  to  making  future  funding 
levels  as  nearly  predictable  as  possible. 

As  a  longer-term  issue,  indirect  costs  must  be  approached  as  a  component  of  better 
fiscal  management  of  NIH  -  and  taxpayer  -  resources.  A  reasonable  approach  to 
this  is  to  re-examine  the  current  system  for  grantee  institutions’  recovery  of  indirect 
costs.  A  central  issue  that  merits  scrutiny  are  the  policies  governing  the  separation 
of  direct  costs  from  indirect  costs,  policies  that  keep  the  latter  outside  the  purview 
of  the  federal  funding  agencies.  Furthermore,  emphasis  should  be  placed  on 
creating  incentives  for  grantee  institutions  to  contain  costs.  Instead  of  being 
compelled  to  recover  every  possible  allowable  cost,  institutions  should  be  motivated 
to  develop  innovative  approaches  to  sound  and  judicious  management  of  federal 
funds.  For  these  reasons,  NIH  has  established  a  plan  to  conduct  a  careful, 
systematic  review  of  the  issues  relative  to  indirect  costs.  The  objectives  of  such  a 
plan  would  be  to  review  the  components  of  indirect  costs,  to  determine  if  such  costs 
can  be  reasonably  contained  without  jeopardizing  the  ability  of  grantee  institutions 
to  conduct  research,  and  to  make  specific  recommendations  for  realigning  the 
federal  system  for  reimbursement  of  indirect  costs.  NIH  is  willing  to  assume  a 
major  leadership  role  in  addressing  this  complex  issue  and  it  will  do  so  with  the 
participation  of  the  extramural  community. 

As  competition  for  research  support  becomes  keener,  co-funding  from  other  sources 
(i.e.,  funding  from  more  than  one  source  for  separate,  non-overlapping  aspects  of  the 
same  project)  will  become  increasingly  common,  whether  those  sources  be 
institutional,  industrial  or  other  government  agencies.  NIH  will  facilitate  such  co¬ 
funding  by  making  appropriate  modifications  to  its  administrative  policies.  The 
availability  of  other  sources  of  support  will,  of  course,  vary  depending  on  the  area 
of  research. 

Beyond  implementation  of  the  cost  management  measures  described  thus  far,  there 
is  also  need  to  undertake  a  second  phase  of  financial  management  that  will  address 
longer-term  issues  such  as  long-range  planning,  indirect  costs  (see  above),  strategies 
to  deal  with  unexpected  public  health  crises,  additional  mathematical  modeling  of 
grant  award  fluctuations,  alternative  approaches  to  research  training,  and  support  of 
infrastructure. 

C.  Success  Rate 


The  House  and  Senate  Appropriations  Reports  both  encouraged  NIH  "to  modify 
the  peer  review  system.. ..eliminate  the  situation  where  95%  of  applications  are 
approved  of  which  only  half  are  really  considered  as  deserving  of  support."  To 
remove  the  semantic  confusion,  NIH  proposes  to  abolish  the  practice  of  "approving" 
grant  applications.  This  action  would  eliminate  the  category  of  approved  but 
unfunded  applications,  i.e.,  those  that  contribute  to  the  high  "approval"  rate. 

NIH  proposes  that  IRGs  as  well  as  Councils/Boards  "not  recommend  for  further 
consideration"  any  application  that  does  not  merit  funding  under  any  circumstances. 
All  other  applications  would  receive  a  score  as  well  as  a  percentile  ranking.  When 
Councils  and  Boards  meet,  they  would  not  review  the  bottom  tier  (e.g.,  the  last 
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third)  of  these  applications.  However,  any  Council  or  Board  may,  at  its  discretion, 
recommend  singling  out  specific  applications  to  be  funded  from  the  last  tier  on  an 
exceptional  basis  as  a  result  of  scientific  and/or  programmatic  considerations. 

On  applications  involving  biohazardous  materials,  unethical  procedures,  etc.,  a  bar- 
to-award  will  continue  to  be  placed,  ensuring  that  no  grants  will  be  awarded  for 
those  projects  unless  such  concerns  are  resolved. 

As  part  of  this  approach,  NIH  will  adopt  the  "success"  rate,  i.e.,  the  rate  derived  by 
dividing  the  number  of  awards  by  the  total  number  of  applications  reviewed,  to 
report  funding  ratios.  This  practice  is  in  effect  in  all  other  federal  agencies. 


RESEARCH  TRAINING 

To  ensure  that  research  training  stipends  keep  pace  with  the  cost  of  living,  NIH  has 
requested  and  received  approval  from  the  Public  Health  Service  to  increase  stipends  for  all 
National  Research  Service  Award  trainees  and  fellows  consistent  with  Congressional 
appropriations  for  FY  1991  and  with  programmatic  needs  outlined  in  the  NIH  prepared 
Review  of  the  National  Institutes  of  Health  Biomedical  Research  Training  Programs  of 

October  1989.  This  request  has  provided  stipend  increases  of  2.4%  to  9.4%,  depending  on 
the  years  of  previous  experience  and  the  reported  disparities  with  corresponding  housestaff 
salaries. 

The  National  Academy  of  Sciences  (NAS)  has  estimated  that  the  real  growth  in  the 
research  training  program  should  be  approximately  3.5%  per  year  over  the  period  from 
1989  to  1993.  The  NAS  report  recommends  an  overall  growth  of  3.84%  for  1989,  3.68% 
for  1990,  and  3.55%  for  1991.  Using  the  combined  NIH  and  ADAMHA  12,370  Full-Time 
Training  Positions  (FTTPs)  in  1987  as  a  base  for  calculation,  the  NAS  recommends  13,794 
FTTPs  for  NIH  and  ADAMHA  in  1991.  It  is  estimated  that  NIH  and  ADAMHA  will 
actually  be  able  to  support  13,721  FTTPs,  which  is  approximately  .5%  less  than  the  NAS 
recommended  figure. 


CENTER  GRANTS 

The  House  Appropriations  Report  called  upon  NIH  to  fund  approximately  640  center 
grants.  Although  there  was  no  comparable  provision  in  the  corresponding  Senate  report, 
several  NIH  Institutes  and  Centers  were  instructed  through  the  report  language 
accompanying  their  FY  1991  appropriations  to  provide  support  for  additional  centers. 
These  additional  centers  bring  the  overall  number  of  center  grants  to  a  level  that  exceeds 
the  ceiling  provided  by  the  House  report.  NIH  recognizes  the  need  to  manage  the  costs 
of  centers.  However,  cost  control  can  be  achieved  by  the  total  amount  of  funds  made 
available  for  centers  rather  than  by  establishing  a  ceiling  on  the  number  of  centers.  Setting 
an  arbitrary  cap  on  the  number  of  centers  that  can  be  funded  jeopardizes  the  flexibility  of 
NIH  to  take  advantage  of  the  different  research  and  resource  center  environments  and 
their  multidisciplinary  teams  to  attack  problems  requiring  a  more  nearly  comprehensive  and 
longer-term  approach. 


12 


It  should  be  noted  that  some  of  the  increase  in  number  of  centers  is  directly  attributable 
to  specific  Congressional  directives  to  establish  new  centers.  In  fact,  the  FY  1991 
Appropriations  Reports  call  upon  NIH  to  create  additional  centers.  If  a  ceiling  were  set 
on  the  total  number  of  centers,  NIH  would  either  be  forced  to  discontinue  funding  of  some 
centers  before  the  end  of  their  current  period  of  committed  support  or  be  unable  to  carry 
out  these  directives  until  some  of  the  current  center  grants  expire.  While  NIH  will  make 
every  effort  to  contain  the  costs  associated  with  center  grants,  it  is  important  that  NIH  be 
provided  with  the  flexibility  to  respond  to  new  Congressional  directives. 


FUNDING  FOR  OTHER  MECHANISMS,  THE  OFFICE  OF  THE  DIRECTOR,  AND 
FOR  MAINTENANCE  AND  REPAIR  OF  NIH  FACILITIES 

NIH  agrees  that  the  funding  for  'Other  Mechanisms"  of  support  should  be  increased  each 
year  commensurate  with  inflation,  to  the  extent  that  overall  budget  constraints  allow. 
These  mechanisms  are  integral  components  of  a  well-balanced  research  portfolio,  and  NIH 
is  pleased  that  Congress  has  noted  their  importance.  It  is  essential,  however,  that  NIH 
have  the  flexibility  to  make  scientific  judgments  regarding  the  relative  priority  of  each 
mechanism  and  to  allocate  funds  to  those  mechanisms  that  can  best  capitalize  on  the 
emerging  scientific  opportunities. 

NIH  is  very  pleased  that  Congress  has  created  a  contingency  reserve  in  FY  1991  for  the 
Director  of  NIH.  However,  the  suggestion  that  in  future  years  this  reserve  be  divided 
equally  between  the  Office  of  the  Director  and  the  individual  Institutes  and  Centers  would 
severely  limit  the  Director’s  ability  "...to  correct  imbalances  and  to  be  more  responsive  to 
new  issues,  scientific  emergencies  and  research  opportunities  of  high  priority...."  For  this 
reason,  NIH  proposes  that  this  contingency  fund  remain  in  the  Office  of  the  Director. 

FY  1991  appropriations  for  NIH  also  include  funds  for  rehabilitation  of  NIH’s  existing 
plant.  To  provide  for  an  effective  and  orderly  process,  NIH  is  developing  a  comprehensive 
Facilities  Revitalization  Program,  which  identifies  facility  needs  within  a  structured  program 
that  will  minimize  disruption  to  ongoing  operations.  This  strategy  will  integrate  new 
construction,  renovation  and  maintenance  requirements  into  a  single,  coordinated  program 
so  that  ongoing  research  and  clinical  care,  as  well  as  anticipated  growth,  can  be  supported 
in  accordance  with  modern  standards.  A  key  element  of  this  program  is  the  Master  Plan 
that  will  provide  the  framework  for  facility  management  at  the  NIH  Bethesda  and 
Poolesville  campuses  and  coordination  with  other  components  of  the  Revitalization 
Program. 


EVALUATION  OF  FINANCIAL  MANAGEMENT  PLAN 

NIH  proposes  that,  concurrently  with  the  implementation  of  this  financial  management 
plan,  an  internal  evaluation  study  be  instituted  to  determine  the  impact  of  the  actions  that 
have  been  outlined  in  this  report.  Since  it  is  clear  that  there  will  be  changes  not  only  in 
the  way  in  which  NIH  conducts  business  but  also  in  the  manner  in  which  the  scientific 
community  will  interact  with  NIH,  it  would  be  prudent  to  plan  an  evaluation  to  assess  the 
effects  of  the  policy  and  procedural  changes  that  will  take  place  in  the  next  few  years. 
Such  an  evaluation  will  also  provide  information  to  assist  NIH  in  determining  whether  any 
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unexpected  or  unanticipated  issues  might  arise  and  in  which  ways  this  plan  might  evolve  in 
order  to  maintain  the  preeminence  of  the  national  biomedical  research  enterprise  and  take 
advantage  of  emerging  scientific  opportunities  while  applying  prudent  management 
principles. 


ISSUES  FOR  FUTURE  CONSIDERATION 

The  financial  management  plan  described  in  this  document  constitutes  a  first  step  in  an 
overall  strategy  to  manage  the  costs  of  research  while  addressing  the  opportunities  and 
needs  in  biomedicine.  Although  certain  actions  have  been  proposed  that  will  address  the 
most  immediate  concerns,  NIH  will  be  re-examining  continually  many  of  the 
recommendations  suggested  here  and  considering  other  options  that  may  be  feasible.  This 
plan  sets  forth  the  principal  parameters  that  will  guide  the  management  of  costs;  however, 
the  values  for  these  parameters  are  not  inalterable  and  may,  as  a  result  of  experience  and 
further  analysis,  be  subject  to  change.  While  the  values  for  any  given  fiscal  year  will  be 
fixed  for  that  year,  NIH  foresees  that  over  time  modifications  may  become  necessary. 
However,  such  future  modifications  will  be  the  result  of  managed  change  rather  than 
uncoordinated  actions. 

Much  of  the  debate  on  biomedical  research  costs  has  centered  on  research  project  grants. 
This  category  of  awards  has  been  an  important  focus  of  attention  for  Congress,  the 
Administration,  and  others  interested  in  the  health  of  the  nation’s  biomedical  research 
enterprise.  A  great  deal  of  attention  has  been  drawn  to  the  keen  competition  that  an 
investigator  faces  in  competing  for  a  regular  NIH  research  grant  (new  or  renewal). 
However,  these  discussions  of  competing  grants  tend  to  focus  attention  on  a  relatively  small 
component  (17%)  of  the  research  project  grant  category  and  an  even  smaller  portion 
(13.2%)  of  the  total  research  and  development  budget.  Within  the  research  project  grant 
category  and  especially  within  the  overall  R&D  budget,  there  are  a  number  of  different 
funding  mechanisms  with  quite  different  purposes  and  associated  costs.  This  mix  of  funding 
mechanisms  makes  comparisons  among  the  various  NIH  Institutes  and  Centers  extremely 
difficult.  Because  each  NIH  funding  component  needs  to  address  the  special  needs  and 
opportunities  associated  with  its  specific  mission,  its  research  portfolio  management 
philosophy  and  practices  will  be  different  from  that  of  another  component.  Trans-NIH 
policy  decisions  affecting  the  number  of  competing  research  project  grants  from  year  to 
year  therefore  have  differential  effects  on  the  options  for  these  Institute/Center-specific 
management  decisions. 

NIH  recognizes,  therefore,  that  there  is  a  need  to  develop  alternative  measures  for 
assessing  the  overall  strength  of  federally  funded  biomedical  research  programs  and  for 
presenting  budget  requests  to  Congress.  While  the  total  number  of  research  projects  grants 
(and,  within  that,  the  number  of  competing  awards)  is  one  metric  for  sizing  the  biomedical 
research  enterprise,  it  may  not  be  the  only  or  even  the  most  appropriate  one.  For  example, 
it  has  been  suggested  that  NIH  should  use  the  total  number  of  full-time  equivalent 
doctorate  level  scientists  receiving  NIH  support,  regardless  of  funding  mechanism,  as  an 
alternate  measure  of  biomedical  research  activity.  NIH  will  consider  this  as  well  as  other 
suggestions  as  it  proceeds  with  implementation  of  the  financial  management  plan. 
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In  refining  its  financial  management  plan  during  the  next  several  years,  NIH  will  also  be 
mindful  of  the  fact  that  many  universities  and  other  institutions  seem  unduly  dependent 
upon  NIH  funds.  For  these  institutions,  even  small  changes  in  appropriation  patterns  or 
funding  practices  can  destabilize  the  local  research  environment.  Such  destabilization 
obviously  runs  counter  to  the  goal  of  having  a  strong,  sustained,  broad-based  enterprise. 
The  issue  arises  in  setting  priorities  within  the  FY  1992  budget  request  for  NIH.  To  ensure 
special  emphasis  on  research  project  grants  and  other  research-intensive  mechanisms  within 
the  generous  increase  proposed  by  the  President,  NIH  assigned  lowest  priority  to  the 
Biomedical  Research  Support  Grants  and  the  shared  instrument  grants.  This  is  not  to  say 
that  these  funds  are  unimportant  or  are  used  unwisely;  on  the  contrary,  local  stability 
demands  such  complementary  resources  to  the  large  funding  instruments.  But,  to  the 
extent  that  NIH  tries  to  provide  all  types  of  funding,  it  risks  diluting  its  efforts.  Perhaps 
NIH  should  concentrate  its  extramural  awards  exclusively  in  those  mechanisms  that  are 
available  from  virtually  no  other  sources  (e.g.,  research  project  grants,  center  grants, 
training  grants  and  contracts)  and  encourage  institutions  to  rely  on  non-NIH  revenue 
streams  and  resources  to  finance  smaller-scale  but  important  activities  such  as  pilot 
projects,  bridging  support,  and  acquisition  of  shared  instruments.  Stability  of  funding  at  the 
institutional  level  will  demand  multiple  sources  of  support  even  if  NIH  continues  to  thrive. 


SUMMARY 

Starting  in  FY  1991,  NIH  will  begin  to  move  the  average  length  of  research  project  grants 
to  approximately  four  years.  Cost  management  measures  will  be  taken  to  ensure  that  the 
average  cost  of  research  project  grants  increases  in  consonance  with  the  Biomedical 
Research  and  Development  Price  Index.  NIH  will  establish  the  indirect  cost  rate 
negotiated  for  the  initial  (competing)  year  as  the  rate  for  all  years  of  the  recommended 
period  of  support.  The  concept  of  "approving"  grant  applications  will  be  abolished,  and  the 
widely  used  success  rate  will  be  adopted  to  show  the  ratio  of  applications  funded  to 
applications  reviewed.  Research  training  will  be  supported  at  the  levels  recommended  by 
the  National  Academy  of  Sciences  to  the  extent  possible  without  jeopardizing  NIH’s  ability 
to  provide  increases  in  trainee  stipends.  The  growth  of  research  and  resource  centers  will 
be  managed  by  the  amount  of  NIH  appropriation  available  for  centers  rather  than  by 
establishing  a  ceiling  on  the  number  of  centers.  Last,  funding  for  "Other  Mechanisms"  will 
be  increased  commensurate  with  inflation  if  overall  budget  constraints  allow. 

Throughout,  NIH  will  ensure  that  its  primary  focus  remains  unchanged,  namely,  the  support 
of  high  quality  research  of  relevance  to  improving  human  health. 


15 


APPENDIX  A 


•*! 


O  fo  &  So 


CJj  CL>  Cu  ZZ,  Cu  CbdiniUiCurtiCwOjTCu  ti,  Ol  ^  Ol  CU  CU  IU 

- _  —  —  —  co - — - **  —  —  /b - 


gT  2T  C°  =■  oo  ^  ;* 
2  =r  2  ;=. 


c^  ciT  rrT  — *  O  — r 

l„lSsi«ss 

t  a  9  a  S-g  «  °° 
™  :x  z  =o  C2  a  -» 

£ 


4J  -  - 


|? 

lx  is 


~  s  ~  ~ 


-S’"-  = 


CO  •— 

CMJ5NJ  —  (jiNCJ~ 
• —  CO  rs)  (_r.  o>  lO  X*  X*. 

C3  co  oo  cr>  cn  Vo  cr*  V*. 
x*.  •—  c_n  c_n  co  •—  t_n 
_rso  on  cr>  cn  oo  oo  no  co 
O  O  CD  CD  CD  CD  CD  CD 
OOOQOOOO 

oooooooo 


gOOOOOOl 
CD  CD  CD  CD  CD  CD  < 
CD  CD  CD  O  O  O  O  i 


OOOOOOOO 

oooooooo 

oooooooo 


+  + 


■  co  co  cn  i 


o  o  o  o  < 


NJ  — 
co  cn 


CD  CD 
CD  CD 
CD  CD 


oo  CO  • — • 


cr*  "O 


L  + 


OD  CD  no 
no  no  cn 
vi  cn  cj> 


UD  Cn  cO 


CD  CD  CD 
CD  CD  CD 
CD  CD  CD 


♦  is 

«-  O  cn 
UD  vg  CD 
"*vj  Vj  bo 
X*.  no  CO 
►—  oo  « — ■ 
CD  o  CD 


n  3  *— 1  O  V)  w  cq  (in  13  *1  CD  c 

ET  3  S3  tr"0  C‘ *9  <T>  fg  — «  <5  ,  O:  -t 

2o  o  °  O  ™  3  52  M 
Ort3  2.  m  =5  3  x-  gq  £5  -  ■  cd  3  cd  v< 

Z2-  rcn  C  (y  “  "I  q  (/)  rn 


S^TO  §■  0^2,  5T  3  n 
o“~3§0TO£-3a.S-3 

/  ^  r  3  —  O  3  cn 

i-S.®2,3l§B|'S!f?S 

»  C.  -•  -■  3  3T3  C  g  3  w 

<*■*»  * 


cr  C/>  Th  -r^,  r» 
■i  (l  O  3-2° 
3  p  ”*  <D  mTO 


H 

ET 


i  •  ca  ►— ijv  «_ 

! 

rC  ?r:r<11 

g  w  j?.  h  ?  s: 

S^23*-65 


g-g.®  S.3  3  S  »  !1  g-S*«  S2.  fSggSg 

ISffSSlBg-SsSs'Sr^  gs*®g3 


?  a5-(li  —  O  _  —  O  3  £*,*-*  w 
—  •3  3’Q.CLcn  <35  3- *n  2  CDC^j 

JaS  3  go  n 

cr 3  o  P o ^ 

p  §  ft  2  ~  •  CT-  Q  ET.  £L o®^ 
3J:3£3g3~ mV 

m  <  — 


T3 
T3 

°B  a. 

V  3  Br0 


cd  Bt 
n  2.tn  £ 

»?2.= 


Q_  3  =  <-r 

3 

-5  EE-5-S  05  * 
5.  ?  3"  3  cn  3*  n 

O  2  5-(tTO  a°  5 


o  g  - 

3  3  ° 

T3 
P 


C/33  3 


ui  —  ' 

ft  cr- 


Cn 

o 

3 

Cn 

p 

“1 

rt> 

te 

ET 

o 

S: 

3 


°  3  O  P  n 

-n  3  «  3  iki 

2  3  a,fD 

P  3  3  “! 

Q-Cj  3  CO  — 

S'  o  2a3 

"•  O  ft  ft  n 
E?.^><8  t  n 
O  ft®  (t  (t 
3  ar  _  cn  p 
fa  rc  3^  cn  cn 

►>  P  w 
5*0  2.0  3 

a- 3‘<w  g*  | 

C/3  CT3  .  ^  Q 


C/D 

ft 

O 

£$ 


ET 

fC 

3 

C 

3 

cr 

o 

n 


c-  - 

cr  &  o- 
r»  cd  oo 
p  _  O  o 
n  3  - 

^  era  to 

?lf 

“  a- 
o 

3  P  O 

,!.s? 

5-EJ  3 

3.  °  O 
2.C  3 

9"  p 
3-ct.  CJ. 

3 

p 


p 

3 

o 

CD 


.  fa 


CD 


CD 

cn 

ol 

CD 

3 


O3 

sf? 


cr 

c 

a- 

orq 

CD 


3  3' 
Q-  o_ 
cn  m”  i  t-t  C 

cd  2  2-Etcl 

®  ^g.p  3  « 


CO 


35  3.  “  53  ^  n- 
2  •<  Z  cd  5  3  os 
CD  m1  cn  ^  c®  O 
n  >— 1  3.  CD  2.  „  Xt 
P  n  3.3  g-O  -0 

g  n-.  O 


CD  _ 

O  3 

ft 

O 

CD  o 
D3  3 


cn 


ZS  S’-'3 

?T  <y  D  X  ^  r-^  nJ. 
g-  ?.C5  ff  3 

5'ZQO  3“ cn  ft_ 

TO  p  CD  3  _ .  _  0 

cn  n-.  3  3  3  2,  3 
cn  o  3  cn  cn 

3  =  3  gs:-n:^ 

a-3  cd  3  c!»  §. 


> 

d 

o 

z 

> 

r 

? 

cn 


f  O  n  S*’*1?  Ea 
r^-  CD  t  O  O  w 

•f  q  P  ETO  jo  H 
CD  3  CL  3  _  C 

M®  «a®  ^  ?  -J 

O  ^  C/D  o  ^  ^ 

<D33OnP^.  o 

23  S’  =  ^s-»  ” 


CD  5  |§ 
00  _ _ _  P 


s 

B 

S  "1  ■  00  _  P  r 

D.(D  Ijt  a2  =2 

M.’’  C  It  (t  »  ^  3 

“f3  S'3 

C  “Tp  cno 


u 

3“  3- 


O  CD  g^P  C  CD  CD  O  rt 


ft) 


g.  2-  S  p  *§.  3 


CD 


< 

-—CD 
C  —  n 

g.^| 

3  3  §  3^  *  iren  O 
3  S;»TO  3g^o  S--^- 
Cg<<  3  “  P  d  3 

erf?  3  o  «'  5'  ^  cd  c 


3  J  S  C 

“  s  s-r^ 
12TO  §  8 
Q  3  5! 
c  • 


3  ETq'o 

o  o  3  2 

Q*  "1  3 


CD 

o 


39 


“S. 


.  3 

2  o  5' 

3  3 

tn_  a.  P 

•  *  ft  T3 

? 


|  3  »1 11  3  p|I 


opiTPff53- 


CD  3  y 


S-?.s6 

O  CD 

30  <  3  n  3  CD 

5  n  CD  •  3 

d.-<-  to 


go.  tf-  -||^2§ 
3.  11  m  P$  O'C  c«  tr  ^ 

r;  3  q  O-  CD  22  \  3  ^ 

CD  —3  ’“V-  3  3^3 

CD  ?Oo"P  3  5  3  P'ffP 


3 

P-r£”  p 
o  TO 
S  CD 


P 


^  cd 


_  j5  p 

§  3 

<-►  o  r,  o 
_. 3  a.c 
ST  TO  cn  3 
CD  -j- 


01 
S  8 


Jet 

GO  ^ 


5’  w  S"  o  £  tfi 


,  ^  p 

?«T^3 

o  o  g-  £ 

4  03  OH  3  J  - • 

M  O  Q  ’  fD  Q.  Q  Q- 

X'  3  5'g-  5  _ 

^H3  TO  §.‘2  o'^ 

^SselS'oP 
«>  M  -  91 

cn  •“  <d  > 


M  r_r  O 

3  3.3 

O  3  3  cr  3 
fa  q  Ou  C  3 
ftf  —  CD  ft  3. 

o 'ST  2  f» 

3  8 

c  °  3  — 

4  a  f  o  3 

3  — •  cn  cd 

sT  ft  — 
CO  CD  -• 
.  CL  CD 

IsrSss 
§■2.*=.- 
^  g 

3  J  ^ 

ft  CD  Q. _  — 

ET  3  CD  J? 

2  55  3  p  o 

cn  ST-3  ^  ” 

?3 

£?!. 

CD  3  3 

3  a  o 

ft  3  ^ 

^  fD 


s 

s 

ft  o 
cn 

EETI 


<  o  < 

3  X  3 


•=V*3 


™  V-f 

t*- 


cog 


3  3  g 


E.£c,og^3o“3 

3"  33  ET  g  <  3  2  2  «-►  p 

P  3  2  P-2  ° 

G-  P  Cfi  Cl-  rf 


D3 
? 
p 

-I 
CL 
CD 
CL 

3  a  f  p 

3  ETCL- 

CD  T  CD  CD  3 


-3  li¬ 
ft  3  CD  O 

3  —  3 
3  cr  «-t  • 

sr.JLg*^ 
5  —  3  - 

3 


CD 

<  P 
cn  5  ►- 


cn 


3 

_  ET  P  - ■ 
3b  p  era  cr  < 
cn  ft  CD  CD  i 


o 

cr 

CD* 

3 

cn 

P 

TJ 

*3 

CD 

P 


LOUDU33LOUOUOLOUD, 

UDOOCOOOOOOOCJOOOi 

oifooNcncnjkU 


i  cn  cn  cn  c 


.  cn  o>  O'  on  O'  <_n  cn 


CD 


T3  3 


B*X  n  - 
P-^3  o  «2- 

cn  3 

^E- 


0"0  cq 


CD 


o 


o-^  P  3- 


i 1 1 1?3  § s 


0^1 
3  I  E- 
3  l-E' 


o 

S  3  ffS, 

5‘0  sT3 


TO 

ft 

E r 

CD 


ft i  o 
3  3 

S/< 


g"o  crG.^*S-S>g- 

ET3  a 3  go  p  2  3 
CD  33  5'cn  —3  3  < 

TO 


CD 


t3  q,'o 

-  It  3  S'  3  P  n 

-S  Q-rS  CD  a  ii 
_  “  g3 

0qKai?<f»2'  n> 

ft_C  n  5  Erv;  2  3  -fCL 

«-Il>  3  3  cm'-. 

ft-.  CD  J 

3  2  sf  P 


3"  o.  c->  o 

3  3  3  "3  — 

P  — *  S.wO 

a~-*  ^  *  r^-  c 
C.  3  3  CD  3 

ETto  o-p_2. 

cn  ft  3 

2.  ?•  ^  etct; 
2  CD  B  '  3 

Oft.®  3s” 
CD  3  cn  CD  ft- 

cn  K  —  —  cd 

—  ^  3"  Q  < 

-•§!•"  3  f 
=  Sfr3  = 


3  5- ft. 
TO  cn  cn 


E 


Q-3 

— -  to 


CD 

•  P 

O  2  -I 

.3  £«* 

<  E  3T 

O  _  3 

>  o 


^  ^  ^  o 

Z§*3  Silo  2,“  2 

S_3  CD  3  °  2  cn  O  N 

ncop  3  3  3  3 tt ^ 

geD  3  3t  3  3-f-P  ^ 

O  O  P  CD  2  CT  Q- 

<  cn  —  -t-f  3  _  P  — 


O  3  o 
Qr<  n 
n  (D  O 


<  cn  2-u;  3  p  s.  o  ft 

CD  2  P  O  <3  ©  —  —  <  3T 

■1  CD  ►—  3  v  .ft  5  P 

«-ft  3  cn  f-i  o  t^-^a  ^  3  ft 


•T  -_  3 

*  3? 

3as 


8 


OOET  g> 


*< 

fD 

P 

•-I 


v-c 

CD 


*Zo 

'-Jo 


.  O  r-r  ^ 

w  fkj  gr  - 

S,p  71  3  o  g 


—  *  r-r- 

°  tJ* 


fD 


o-5'p  *5 


& 


ps§s=§ 


tt  o'3 


3  -i  3  3  2 

P  3  2  o  3  cn  3 

3’  E  3  CD  3  c  c  q 

£  ™  f3  C  O  < 

TOP  V  «-t  T  ft  *  X,  < 


E  ' 3  *3  2  ~ 

r*  fD  gr 
“  J3  3-^ 

^  CD  5"  ^  to 

ETcnc^ 

CD  w  3  3  o- 

?|5‘3.g. 

CD  3  2  — ,TO 

—  CD  2  CD 

O  o  p  o  <-t 

O  fft  cn  3  _ 
3  CD  3  g5 
3  tj  cn  m  2 
3  CD  —  o 

s--  g*  3  3  ? 

3  3  c1-* 
3  — §  5-z 
o-  rr  a.  g  p 

(Tj  C/3  ►"  •  c-^" 

3-C  3 
3'T3  TO  ET 
<  '3  - 
CD  O  o 
c«  T  -t  _ 

TO  _ 

—  ft  3 

3r>3o  ct 

3  2  3  c  cr. 
<-►  _  2  —  c 
cn  cd  cn  cd  cn 


•  o 
3 
>  6  P 


^  TO  >-* 


TLeXT  TROM  T1IE  REPORT  OF  THE  liOUSE  COMMITTEE  ON  1991 
APPROPRIATIONS  FOR  T1IE  DEPARTMENTS  OF  LABOR,  HEALTH  & 

HUMAN  SERVICES,  AND  EDUCATION,  AND  RELATED  AGENCIES  FINANCIAL  MANAGEMENT  AND  LONG  RANGE  PLANNING 


g  3 
P  rt 


b  * 


O  ^ 


O  TO 
<  a 
p 

o.  p 


'*! 

?sr 

3"  rt 
_  TO 
O  <t) 
3 

sr§ 


,  S^Z'S- 
'erg  S3 

0  3"  -  —  S’ 

to  ^  -a  to 
2“  to  "o  5  2. 
n  „  3  0  D 
£L^  <  c  ^ 

-£•£-3  g 

p  p  :oq  2 
gQ.  (t>  < 

S^3aw 

o  3  33  S'  pj 

►-S-  <T>  rD  *-< 

2.2-3  ~ 
S  "  cd  K.% 
% 

=  18  ?e* 
e«S  5-® 


h^?s; 

3-  g  3-  3 
3-  O  2-  TO 
m  C  o 

'3  ^ 

«i  cr?,< 

S"  ^  CD  g 

ir^ 

ills 

£,  to  ^  c 

ap  (c  3 
..  <-1-  '  n 


p  ? 

-  to 

<T>  2 
O.CD 

lS  ex 
Cn 

8  $ 

i.a, 

g-JB 
P  ~ 
a  2 
CD  XJ 
Dl  TO 

CD  CD 

0)  rt 

to° 

2  S 


2  x) 
o'  3  2 


3  rr"  ™  ^ 

p  3  to 
^  g  ST  S 

rt  CD  ^  ^  D 
S  CL  CD 

^  °  £' 
rt  3  05  TO 

5  _.  S  ^ 

O  _».  2- 
TO  S  to  “ 

3._/<^ 

P  3  (si  S 

3  crb  3 

— '  CD  o  3 

w  a  cr.  ^ 

s  §  ° 

rt-  *1 

<  a  ,8 
Lg^3 

a  o  a 

Q  rt-  ft) 


V>  c“r  JO  i— 
tl  W) 

a  £2- 

31  S  3' 
a  3  2  o 
°  33  a 

_  fD  » — 1 

5T  sr  0  o- 

O  CD  CD 
<  C/1  CD 

£*i&83 

1  3 

p'to<0  2. 
p  o  a  < 
^  c  O  to 
33  a  fo  << 

ig.5* 
!£*•§■ 
H  3  “>  s 

O  2 
o  a  3  TO 
P  P  P  a, 
3  TO'  S 

a  a  3  5 

p  o  a 

3  £-TO  p 

3-  D  g  W 

2  “  3-  w 


o  P 

3-  o 
o  g. 

05  a 

2  05 

3  TO 

3,  0 
O  C 
-1  CL 

2?°* 

5  ° 

<p  § 


O! 


TO 

a 

a  a 
cr  3 

CD  oT 


p 


Ha 
3"  o 

P  £3 
„  P 

3  a- 

05 

s-=r 

3  3 

p  3 

05  Oq 

-  a- 

ct- 

=fs 

O  TO 

TO  £ 
3"  ^ 

|s 

^  rt- 

w  01 
C  3 
cL  2 

^-P 

cn  3 
p  o 
o  r+ 
rj-  C 
O'  3 


<  05 

5-  3“ 
2:  ° 
3“  c_ 

r-t-  CL 

3- 

p  cr 
P 
03 

o  a 

p'2 
3  ^3 

p  S 
p  0 

< 
cr  p 

P  Ol 

3  3 

TO 

TJ  3- 

o  P 
X3  - 

O  3 

g  O 
P  03 

D-  ct- 


P3  D- 
n  P 
CD  '-! 

o  p 

n-  Pu 

P  3 
P  «- 


H"o 

^  O 

a> 

C/) 
(A 


CD  Cl  o  Oq  w 

JQ  ^  9  m  O 


3 


res  ZL  a  t»  K 

a  r  3  p  x 


o  3 


O 
■1 

2 

o  o 

05 

3* 


3 


=  0  '  <3 


“  1“^ 
-s  o-  a 
»  2  3 

S3  ^  ^ 
P 


S'  ►-■  3 

05  X3 

TO 
CL  -I 

3'  0 
p  X 


g  {? 

§-§ 
r+  O 

3-  a 
p  2. 

3  P 
3 

c*-  >—• 

3*  ^ 
P  p 

2  3 


a-  2. 

2  a 

?  TO 

3  P 

^  o 

a  2. 

t-J  ’to 

P-  r^- 

3“ 
a  p 

$<2 
o  3 
C.  a 
3  <-t- 

S-  a 
o  P 
3  <, 

05  2 
3“  < 


c  "O 
E-  a 

O 

a-  o 

CT  05 

P  01 
P 


P 

CL 


I<2 

3 

P  3  - 

x  2  p  - 

p  p  a 

ft>  w  m  S 

«  fD  V  2  ^ 

1-3  ^  Q_  ^  Ct-  rt- 

fT*  T  ^  ^ 

TO 
O 

o 

-•  m  -  0 

3fp  t— '• 

a  ac 


05 


o  _ 
^  8  a 

3“  3 

v;  3 


3  P 

a-*0  3 
3  ■?  %-a 

5  S'5  2 


w  P 


-3  cr  g 
3  p  P 


3 

P, 

C 

O- 

3" 

TO 

a' 

TO 

S' 

p 

O 


05 

3- 

o 

c 


cr 

p 


i5^ 


3  05  P  P 


3  ? 
8^ 


t-t 

ft>  ^  W  » 

►i  rD  ^ 


<r»-  o  ^  C/2 

tr.TT  tr  cd 


-  CD  ^  CD 

C/2  ^  0>  Z+  << 


o 
o 

rt-  nr  L3  ^ 

5'toS^  5  8 

S  cr  ^  3  ^  s- 

~/<  0-3  3 

S“to  1'°“^ 

*8  3  53 

2-  O.  03  ^  a 
65  £3  3t  "  p  O^ 

?i-  _  £L  3-  p  o 

O  Ct>  3  3 

CD  8  p  3  ^  rt- 
—  a-  rK  ^  J.  g: 

O  * 


c/j 


33.3 

3  05  3 

rt-  rt- 

^  0  TO 

3' 3  8 

..TO  — 

Sgo 

^p  "** 
O  05  3 

TO 

Ha’O 
-4  o  a 
2^  O 
P  3  ^ 

h-E  S' 

(^TO  3 

S 

2gy 

•— *  3  TO 

3  *  § 
OX  o 

5  ^  3 

05  O  < 
05  °  3 
3 
TO 


to  a-  05  a-  p  to  3 

’’1  C-  ^  jn'fD  ^ 

p  to  o  to  a  03  c 

TO  _  3“  -.  >-*  a 

•  ^  s  a 

S  2 

to  a  to  a  a 

c/1TOpaTO33"< 
S'  TO  3  O  3- TO  TO  TO 

.  Ht  rt  O  ^  CD  i-ra  >— 

2bc05O3333 
c  05  3  o  3 


ZS'2-P  03 

*h  rt  ft)  ^  ro 
ffig-STO  “  § 


a> 


TOO  |SLo^ 

3Zcr3: 

0  TO  TO  o  C  a 

<  £-3 

S  2  to  3 

a  P 

3  r* 


3  3 
p  TO 
3  rt- 

rt  p 

a  p 
TO  >4 

0  ’S 

O  p 
05  P  3“ 


?TO 

3  C 

3  3 

CD  3 
TO  3_ 

'  rt- 

r5  CD 
CTQ  i-j 


cr  ^r.  <  o 
2.5 

^32 

<  CO  05  O 


2.  3 


* 

■  cr 
.  o’ 
cr 


05 


3“  3 
P 

3 
P 
X 


o 
C 
a 
a 
P  3 


cr 
cr  p 


P  CD 

TO  ^ 

O'  o 

v:  a 


o 
3 

05 

hS 

cr 


TO  P 


TO?$  O  ^  | 
g  TOP  to  2 


O  p 
o  x 

3  'O 
D  rD 


w  --  a  ZC  - 

£L  TO  3  TO  CL  3  - 

TO  3  X  TO  o 

S2.  -*  TO-  8  3-  S  TO 

C  o'  S  ^  P 

a  a  p  o  <  . 

P  Q.  P 


9 


P 

o 

3 


>-  3 
^P 
P  ^ 


3 
TO  3 
O  CR 

3  3 


3  3 


*0 


P 


05  < 

P  P 
3  a 
a  3 

TO  p 


3 


S-  3  O 

s0-0 

n  SO 

S'  CO  3- 

O 

rt-  oerq 

O  t-1 
._  rt-  CD 

a  S  3 
*o  3  w 


a 

P 

05 

P 

3 

a 

o 

TO 


TO  2  *0 

P  w  a 
~  a-  2-  to.  . 

OQ  P  -•  TO  p  P 

<  "D  2  <  3 

P  ‘  a  P  3 

“  Sto3  3 

ZLP 

3  TO  O  3  »> 
g.  TO  °  oq  05 

_  TO  _ 

3  P 
TO 

05  a 


3 

o 
a 
P 

05 
rt- 

TO  -  , 

TO  TO  ! 
ca  p 


rt-  t— o 

V  TO 


P 


cTa 

05  3 


3 


3  «a  TO  3 
8  C  3  3 


TO  o  a  65  cm 
3  ^  o  D-  3  P 

►**■-  I  — t  0 


H-t  3 

^3 


r- 
o 
3 

r»- 

o- 

rt 

3  ° 

p 

3  a 

05  3 

a  T3 
a 
P 
cc 


P 

Z  o 


31! 

3  TO 
rt-  a 

a-  $  p  3 

to  2.  a  3 

CD  -g  ^  -i 
fD  0 


pr  rt  p  . 

8  p  2.  p 

CL  rTO 

-1  =r 
a> 

(a  cr 

C^  Le- 


—  -  <  133 
_  v;  X!  <  TO 
C  TO  TO 
O  fD  p  ^  ^ 


r-r  ■■ 

CO 


-1 
2  3 


O 

nr 


o 
o 

rt  3 
3  3 

p  p 

3  2 

a-  2. 
o  a 

-d 


TO  3 
C  a  3- 

3-  a 
3  3 


3 
o 
a 

2  TO  3 

a  qj  3 
05  a  — 
p  3 


p 

TO  3 


3 

O’  TO,. 

Z.  o"  $ 

TO^  =- 
P  2  S 
TO  a- 


2  2.^ 


3:3 

05  O 


a  05  to 

p  o  O 

“  3  rt- 

a  P 

2  3 
P  rt- 


2“a 
8  TO 
L-  O 
rt-  rD 

cr  c/2 


cr«n 
3 


’05  qo  1 —  -a 

•  3  CD  a  3 
-  ®?-d5- 

TO 


■8  a 

:lS 


a  a 
S  TO 


O 

o 

3  3 
CD  TO 


.  P 

P  g 


3 


a 

x  to  8 
a  03 


3 

p  -  ^ 
30^ 

a  a  05 

—.to  a 
w  TOto 

TO  a  “S 


0 

3 

uj  cd 
~5.0 

O 

c 

O 

3  2 

< 

P 

TO  05 

rD 

a 

3’ ' 

D 

rt 

oq 

rt- 

TO 

rt. 

C/3 

P 

o’ 

a.  p 

re  C/3 


on  CD 


-  o> 

C/3 

to  2. 

p  < 

n* 

o  o 

3  8 
3  ^ 

a  TO 

P  3 
P  3 
3“  3 

to'S 

(A  . 


i  3 

p  2 
p 


to  2 

a,  p 

o  3 
c  o 

3p 

05 


_  p  „ 
i_.  TO  —  O 
c  2  TO 

S  2-2  rT 

•a-  a  a  < 

TO  t_3  3  2. 
TO  5  g  ■ 
a.  3^  2  H 


B  TO  Q. 


to  -o  a 

9^  “ 
.rs-g  3- 

S3  S  2 

rt-  0  P 
a  rt  §  TO 
TO  p  a  to 
P  P  T"  P 


TO 

P 

z 

3 

rt- 

o’ 

D 

O 


C/3’  ^ 

o  . 

S  3  TO 
P  -O  < 
P  P 

TO  ? 

1  ° 
3  ?r 

p 

O  Cl 
"*  TO 

S?a 

2  3  3- 

3^ 

g  TO  3 
(A  <  ZL 

CD  X  ’ 

3  w  I 
^  o 


C/2  «’ 

cc  g 

-■  CO 
3  C/) 
«~t-  - 

<T>  ? 


C/) 

O 

3 

p 

8  3  TO 

TO  05  CD 

P  CD  3 


'p-  P 
3  X 


O  a  TO  a  pj  rt  pj  (jq 

__  -ArP3qrTOa  a 
WowgapppoaiO 

ssaBB“afffr& 

ja  a  a  Cl  to 


P  ^ 
O-  o 
TO  3 
P  “ 

S’ 3 

p  £ 


2,0 
t?  a-g 
O  S  o-^ 

i.  §  TO  a 
TO  a  3 

'  2  TO  3 

_ _ j  P  p  3 

„  ^TO  ff  p 
TO  TO  TO  <  ar 
3  O  5  a  <  < 

•-L  1—  CD 
TO  TO 


S  ^  D3 
3  3  L- 

3  O  ~ 

rt- 

3  fl> 


CD 


'  •*  r- 

O  ^ 

CiQ  3 
.  rt-  C 

;  O  c/2 
3  £-  P 
(D  {j  TO  ” 

I  sl^pg'-p . 

~  TO  ^  jo's  TO3  P  ^ 
TOP32go2aTOP 

TO  P  TO:  ^  J- .  O  ^  TOo^ 

O  P  TOTO-rt-O^O  STOp 

3  X3  g’g  L^^^3  G- 

<a  ^prrTOo-ptt) 

'  2  8  g  TO  ■ 


o 

o 

3 

S. 

rt 

rt 

P 


TO 

3 


^  w  o  £ 

p  p  O'  2"  3  cT  03 
O-  X  P3  2  TOTO  P3 
53  o  p  ^TO 

TOa  a  8  ^ 
id  P  3  xi 
_T>  U5  rt  TO  C  K  TO  3 
0>-t  g  TOp  a.  Dp  d 
O  0^33  a  CO  a  3 


rD 

s  3 


TO 
.  P 

o 

o 

3 


CD  W 

3  CLK 


S  2  2.  TOO  ^  K 

B.  3  P  p  a  TO  p 

S  “  3  g  3  p  5 

TO  •  a  p  a  0  - 


go 
o  ^2.-3 

3  to  <  rtpj  a 
3  8 Lg  TO  b 
TO  p  05  T  V 


rt  o  TO  S'  3  T3 

to  a  a  TOp  rt  , 
p  D-TO^.g  S  H 
(TO^crqsgTOTO^ 
O  o  2-  <2  TO  O  p 

3  O  -  rt  TO  p  >p 

l--a„PTORCJ3 

05  o  o,  05  p  o  a 

-  -  “  TO  TO  3  ^ 

rt  _  a  o 

O  p  O  g  rt 

05  |  3  |  Z 

g-3 

-  H  3  §  p 

a?  a;  TOrt  x 
30  X3 


O  3.  a 
a  o^ 

C/)  CD  rD 

rt-  ~l  CD 

JD  t-t 

SB 
TO  o 
TO  TO 
VI 


Sp  ^3 
3-  3^  p  3  p  3-  3 


O  8  3 


p 


p 


05  P 


3  TO  TO  a 
TO .  p  p 
o  ^  < 

■O  3  TOJ 

““2a 

-  p  o 


p 


re 

TO 


o 
a  q. 
3  < 
O'  P 
CL  < 
i-..  P 

TO  ^ 


TO  3 
O  “ 


TO,  a  to  S 

05  p  g  g 

L_  3  n'  W5 

TO  p  p  • 
3  p  05 


rt  TO  rt 
TO  3  TO 
-••  a  01  q,  3 

^  °  P  rt"" 

g 


-o'3 
8  K'S 
x 


a 


5  trig's 


TO 

p 

a 

p 


TO^ 


TO  A-! 
rt  TO 

■a 

P  o 


8  dS 


TO 

p  *a 


I 

?§•< 
3 
p 


2  Q  rt,  TO  j — I  rt 
a.  o  O  a  O  a- 

3  -1  r-i  rt  a 


o  S' 

TO 


o  os  jx  P  M  a 

a 

TO^rt^? 
'P  3  W  ^TO  8- 
^  'O  a 

TOSg “ § O 
O  p  toE-O- 
a  o-  TO  rt  to 

S  3  to  o  0  TO 

rD  fD  K 
<.  CL  P  3 

n  .  a~  Q.  P 

a  to. 

TO 

3 

o 

g-s.5^8 

S  TO  TO  rt  O 
a  rt  to  o  ^ 
28^  rt 3 

O'  tr^TS 

1  S 

^  T) 

DO 


XI 
a 

O  M-  <“  rt  ^ 

2.  3  nHW 
0.0  0-3  p 

to  TO  TO 


05 

TO 

o 

a 


p  *< 
TO 

s» 

S’  a 

X  TO  2. 
TO  TO 

-3  aS 


o 

8  3 

P-73 

r,  TO 


a 

TO 

3 
3 

p 
TO  TO 


D  a.  O 
cr-  a  a  a 
rL  a-  TO 
p  TO  cd  O 
P  — 


P  O 

TO  3 
TO  3 

05  O 

rt-  Q_, 


rt  O 

Z'< 


'Ort  y 
rt  CX  rt  rt  2. 
CC  DO  TO  O  05 


3 

TO 

5’ 

rt 

P 

3 

TO 

3 

o 

P 

TO 

3 

TO 


5= 

p 

p 

3 


O 

3 

TO 

TO 

cT 


rt  a  2 

TO  cd  TO  n 
TO  p  O 

rt  o  -3 

noti  3 

)?,  a  >0 

TO  ■  O 

P  TO1  3. 

/t,  3  a 
C- 


rD 


rt-  p  d; 

TOa  TO 
p  P 


3 

oq 

p 

3 

o 

;Lq 


w  a 

05  P 


D-O 

a  c 

3  2 
toS 

a  ^ 

TO  _ 
—,  a 

o  p 
a  cl 

O  rt 

33' 
^  o 
rD  ca 
*1  rD 

3 1 

TO  TO 
p  p 
to  cr 

TO 


TO  3 

05 

to  g 

a  2 

< 
p 


p 
a 

TO  _ 
a  <1- 
3  P 
3  a 
a  o 

05  g 
05  “ 


P 

,\ 
rt  C 

?TO 


05 

TO 

O 

a 


TO 

P 

5’ 

o 

a 

P 

3 

05 

P 

TO 


a 

P 

TO 

P 

o 


3  TOO  ^  H 
3  TO  <  rt  •  TO 
B  rt  a  TO  ^ 
P  S' TO3  O 

5  ^  S' 
a?.3  3 

§0- 

rt-  cn  2 

rD  o 
o  D 

w  rD  rt- 

toSS-sS- 

o  o  3 
a  S'  a  o 
S- 3  TO  05  3 
TO  *3  O.  TO 

_  (t>  rt  rt  X 

TO3TO05  — 
TO  g  ^  „  O 
TO  rt-  C*  o 

p  ^  ^  to  r1 
2  to  O  lL  rt- 

c  2  8  o  o 

o  P  3  p  3 
P  a  t/5  3 

TO  rt  O  rt  05 

TO  to  2  >< 

rt.  TO  TO  05 

«  3  CD  a 
3  3  P  TO 

O  :.p  o  g 

§  3  ^S- 

TO  rt^,  rt 

2  o 

rt-  p  rD 

a-  o'  a  3  o 

O  §  rt  r«  2 

O  rt  H  a 

CL  TO  n  Z3  2 
2  P  ?  P  8 


?  £  ^ ^  3  » 

3  0^2  2  TO 


TO 
TO  rt*  p 
TO  cn  c 

3  3 


3_  05 

3  p 
a  S'3 
P  ^p 

foc-rt 
a  p  -1  05  3 

TO  rt  O  a  ^  rt. 
g  3-  a  o  3_ 

TO  o  O  ap  rt 

3  TO  cc  oq 
TO  3  TO  *-.  Z  | 

m  TO  TO  3 
g  P  “ 


TO.  O 

3  §  a 

O^  fa  TO 


3  s 
Oq  " 

“  1— ‘Oq 
cr  <X  a 
<5  <X  3 
^  O  3  C 

rt .  TO  05 

TO  “  a 

<  05  g 

to  3-  p 
—  o  3  _ 

^  £.  S  g 
s  TO  rt,  3 
tod  o^ 

aaO 


>P 

°  -a 

»  5 

TO  cj 
^  TO 
P 
TO 


rt  3 
TO  P 

S'S 

TO.  p 
TO  3 

GO  TO 

era  o 

IS? 

TO  3  Q 

P  X 


3 


P  3 
X  TO 

p  2 

p  p 


C/3  TO 
o  P 


2  2  to' 
TO  “  3 

O 
P 
05 


3 

a 
3  a 
c r  o 


TO  o-  2- 

a  p  »< 


3 

a 

3 

TO 

^  TO 
S  a 
5.  05 

TO  a 
P 
o 

X3  O 


•CPC 

3  5  o 


ayo«  p 
r  b  2  *<  3 

-s-  o~  c  2.  E'£.o.trP 

£  p's  p-E  £ 

®  2!>iw  |  3 

3  ITS  ■”  ® 


3  5 


*i 

a 

-,w  5/< 

3^  ;■?  •-*»  ft  2 

h-  sr  s.  a  ©  S-  f  E 

o.  o  3  - 

©  ^ 

*  g-k^g" ?  s  i 


Sr  © 

•-i 


©  © 


~  ^  E©  "» 

-.  O  B£»S 

■6  §  ?~,?;'i2  ~g. 

II  i-g  g-1'1  §*£ 

g-i  3-^ 

5<^ 


US 

s? 


Be? 

$sri'® 


K 

ET  D"  2  *i 

1  s-i^ 

2  B  »  (? 


rro 

a 


5  23 


Ifs 

■w  p-  o'  ©  a 
§■*&!£ 
~  1  i 


-  €-«■“  e=g 

9  y  ■* 

3  a 


88* 

ST*  ^  Bs 
P  ©  _*o 

^90  2  o  B  V«  ^ 
T-f  *2  V  <  ®  ®  S'  E* 

lli^l&l 

5'i  5'2-g.  o  I  e-b 

5  *£8 

i’ll  I 


<  f  S  s^a 
=-E  ©IT  8 

&  o  °-T  «■*•  a 

^ 3-8. -S’ 

?  1 » rs. 


?l£|? 

3.  —  ,  a  _ 

^  E  3-_& 

-,c*  ® 

°3-8s5 

^  a  o.  o 

223  ~c 

c  ®  ~  5T&" 

r.g  ®  s 

©  D. 


•W 

00 

cc 


5'  3  ®  . 

*£-*<§  L 
fells 

|  §■-§  1  oo 


?ag  ®  s* 


rsg"! 


X2^  w" 

illil 


Z 

> 

a 

© 

2 

t 


o 

9-p° 


> 

-o 

T! 

73 

C 

3  30 

33  m 

>  z 


c 
^8 
g! 
S3 

m  ni 
m 


in 

m 

73 

m  < 

z  n 
G  m 
m*'5 

z 

O 


O 

m 

-o 

> 

73 

H 

2 

m 

z 

H 

in 


H 

m 

X 

H 

T) 

73 

c 

2 

H 

2 

m 

73 

m 

"0 

O 

70 

H 

O 

T) 

H 

X 

m 


a  ®  a  E  ~ 


c 

3. 

*< 

§■1 

g.« 

5  « 

tro  I 
c*  I 

P*  i 
a  i 

aj 

I  i 
S' 
B  ' 

a  , 

e  ■ 


p- 
a  i 

a  .  i 

© 

P 

OQ 

A 

§ 


3>o  3  a  ©  E  * 

B  8  ° 


9  (H  9  g  ®  ® 

.•g*®  I  25 

S  5>i? 


G,B  a  2| 

j  S-2.S5?  §:? 

a  £*  => 
P  *•>  p  T3  S'.  «  p 
<©&*©  6  9  ?. 

s  I  Ss'g  Z 

Ra*aS.f 

E.2fr !  I? 

5|  ll  Iff 

5,<  n  ^<2 

B  r*  g  a  I  b  ® 

p  sr  B  •©  B  a  E 

•o  5  g-  g 

^3sllo 
S.8!|$-§? 

G’  G  <£>  r-t  ^  gp 

S.q  _  War  a  D 
5  a  7?  5  ®  g  ^ 

^  dj  i  n  r  o-r 

8  *|  ^  g 

San2g^8 
5  *  Jaly? 


APPENDIX  B 


1990  11.9  8.2  11.5  12.8  16.2  15.1  13.4  15.2  16.6  15.4  25. 


ro 


h-» 

(— * 

i— * 

M 

t-* 

i-* 

I-* 

VO 

VO 

VO 

VO 

vO 

VO 

vO 

vO 

vO 

VO 

00 

00 

00 

00 

00 

00 

00 

00 

00 

oo 

VO 

00 

CTv 

On 

-fs 

OO 

NO 

1— * 

O 

I-* 

I-* 

H* 

I-* 

H* 

H-* 

H* 

C-* 

M 

ro 

H 

O 

H 

o 

S3 

OO 

-pc 

oo 

oo 

vO 

i— * 

vO 

Ln 

CO 

H* 

lo 

Ln 

VO 

> 

i— * 

(-» 

H4 

1—* 

i-* 

1— * 

VO 

VO 

vO 

o 

cn 

4S 

CO 

■pc 

CO 

<Xv 

ON 

VO 

CO 

S3 

ON 

S3 

-p- 

I-* 

K-* 

i-* 

K-* 

i-* 

t— 

f— ■ 

t-* 

i— * 

S3 

C/3 

PI 

O 

H* 

S3 

-fs 

OV 

OV 

CTv 

00 

o 

O 

O 

VO 

ON 

vO 

ON 

I-* 

CO 

-ts 

Cn 

-tc 

Cn 

z 

o 

C-* 

h-» 

i—4 

h- * 

h- * 

C-* 

S3 

S3 

S3 

H 

S3 

CO 

-P- 

cn 

ON 

vO 

t— * 

o 

u> 

sc 

M 

LO 

cn 

ON 

CO 

Ln 

o 

00 

00 

po 

a 

H* 

1— * 

h-» 

I-* 

1— * 

1— * 

S3 

ho 

ro 

to 

S3 

Cn 

ON 

cn 

vO 

S3 

S3 

Cn 

oo 

I-* 

VO 

VO 

CO 

CTv 

CTv 

o 

VO 

Cn 

12 

12 

*^l 

11 

CO 

CO 

vO 

VO 

-P 

oo 

t-3 

o 

1-3 

VO 

Cn 

o 

00 

-pv 

JS 

VO 

ON 

H* 

> 

t-1 

i-* 

H 

X 

S3 

S3 

VO 

CO 

oo 

VO 

oo 

oo 

oo 

I-* 

JS 

oo 

00 

cn 

oo 

S3 

S3 

C/3 

H 

C/3 

I-* 

1—* 

f-* 

PI 

CO 

S3 

© 

oo 

S3 

03 

vO 

-P 

h- * 

O 

O 

cn 

oo 

S3 

S3 

o 

03 

00 

cn 

O 

00 

Z 

o 

t-* 

(-* 

(-* 

H 

S3 

to 

oo 

I-* 

CO 

CO 

VO 

00 

CO 

S3 

M 

CO 

4S 

-p' 

00 

00 

S3 

VO 

oo 

P0 

a 

X 

I-* 

I-* 

H-* 

1— * 

H* 

o 

4> 

S3 

'O 

S3 

cn 

oo 

o 

CO 

-P 

x 

P0 

1— * 

Cn 

CO 

vO 

CTv 

-p 

CTv 

o 

H 

PC 

T3 

m 

pa 

o 

CO 

m 

> 

z 

CO 

**1  H 

pi 

o 

po  > 

a 

o  o 

Z  PI 

X 

M 

X 

,  ~i 

po  po 

O 

PI  PI 

Z 

hH 

o  a 

X 

W 

a  a 

PI  o 

pc 

/~v 

CO  M 

M 

o 

CJ 

h  a 
pi 

PO 

O  C0 

M 

H 

►< 

g 

^  M 

►— i 

o  po 

CO 

c? 

CO 

a  o 

o 

z  \ 

o 

H  O 

po 

O 

pi 

c! 

o 

M 

t-1 


to 

C3 

TJ 

PI 

?o 

> 

o 

O 

CO 

C! 

PI 

PI 

z 

z 

a  o 

o 

H 

Cl 

M 

> 

c  £ 

O 

►d  po 

PI 

o 

c-3 

po 

z 

M 

PI 

po 

f 

o 

PI 

CO 

PI 

o 

a 

po 

s? 

a 

M 

o 

o 

o 

CO 

PI 

pi 

po 

Z 

a 

M  >  O 

HI  S3  Pi  ta 

g  Ok! 

CO  O  >  M 

o  co  so 

o  o  a 

po  a 

pi  z  co 

C/3  H  ?3 

O 

Z 


co 

PI 

PO 

O 

PI 

Z 

H 

PO 

PI 

a 

a 

C3 

H 

M 

O 

z 

CO 

c< 

M 

PO 

o 

\ 

o 

o 

a 

z 

o 

M 

f 

> 

z 

o 


M 

N 

o 

s 

a 

w 


M 

Z 

z 

w 

X 

C3 

O 


Z 


cO 

W 

H 

M 

Z 

o 


3 

co 

PI 

% 

o 

X 

►n 

po 

o 

<3h 

PI 

o 

H 


£ 


o 

co 


S3 

S3 

S3 

S3 

i-* 

t-* 

S3 

S3 

S3 

S3 

S3 

00 

O 

oo 

00 

VO 

CTv 

CTv 

OO 

4S 

4> 

cn 

O 

cn 

o 

vO 

O 

ON 

-C> 

OO 

3 


a 
cd  X 
po  o 
O  H 
Z  M 

o 

z 

C/3 


H 

o 

H 

> 

f 


> 


APPENDIX  C 


BRDP1  for  years  shown  is  5.99,  5.76,  5.47,  5.40,  and  5.32  respectively. 
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